Starvation and feeding a high-carbohydrate, low-fat diet regulate the expression sterol regulatory element-binding protein-1 in chickens.
In mammalian liver, the mature form of sterol regulatory element-binding protein-1c (SREBP-1c) is an important activator of a wide array of genes involved in triacylglycerol biosynthesis. Starvation and feeding a high-carbohydrate, low-fat diet modulate the concentration of mature SREBP-1c primarily by a pretranslational mechanism. It is not known whether alterations in nutritional status regulate the concentration of SREBPs in nonmammalian species. In this study, we found that in previously starved chicks, feeding a high-carbohydrate, low-fat diet stimulated a robust increase (14-fold at 5 h of feeding) in the concentration of mature SREBP-1 in liver. Feeding a high-carbohydrate, low-fat diet also increased the concentration of precursor SREBP-1 and SREBP-1 messenger RNA in chick liver; however, the magnitude of this effect was substantially lower than that observed for mature SREBP-1. DNA binding experiments demonstrated that 3 protein complexes containing SREBP bound the acetyl-CoA carboxylase-alpha (ACCalpha) sterol regulatory element (SRE) in chick liver and that the binding activity of 2 of these complexes was increased by consumption of a high-carbohydrate, low-fat diet. Additional analyses showed that feeding a high-carbohydrate, low-fat diet had no effect on the concentration of mature SREBP-2 and the binding of SREBP-2 to the ACCalpha SRE in chick liver. These results indicate that alterations in the concentration of mature SREBP-1 play a role in mediating the effects of starvation and feeding a high-carbohydrate, low-fat diet on ACCalpha transcription in chick liver and that diet-induced changes in mature SREBP-1 concentration in chick liver are mediated primarily by a posttranslational mechanism.